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Table 1 Nucleotide sequence of primers

in quantitative RT-PCR

FHAE SRR

Gene name Primer name

FH (5 —>3")

Sequence

ACTIN ACTIN-F GTCCTGTTCCAGCCTTCGTTC
ACYIN-R CAAGTCCTTCCTGATATCCACGTC
NR NR-F ATCCAAGATTCCCCAACGG
NR-R GCCTCGGTGATAAACCCTGT
NiR NiR-F TCCGCCATGACTTCCTCTT
NiR-R  ACTCCGTAACACGAACACCTT
GOGAT  GOGAT-F TCCGAACTCTAACCGAAAT
GOGAT-R TTGGACAACGCAATCAGC
GS GSF CGGGTGAACCAATCCCTACG
GS-R CGACCTGGAACTCCCACTGAC
GDH GDH-F  CAGAACATGTGTCGGCTTGT

GDH-R  AAGCACTCCAAGAAGTAAATGT

1.4 HiREAE
4y 5 H A4 Excel 2010 A1 GraphPad
Prism 5 &b 210 56 %048 F1AF 18], >R T SPSS 20. 0
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Table 2 Reaction volume of fluorescent quantitative PCR

21 REEEMAAREKENSBESBOW AR TRl
Component Volume
EE % 3 A LL E H:ll AN Iﬁj j\lﬁﬁiﬂ IEEM‘/J\ IJZ_I ;TQEE 2 X ChamQ Universal SYBR qPCR Master Mix 10.0
Ki%ﬁ uﬁﬁ% ° 5 CK *H H_’; , RB‘RBP *ﬂ RBF ALI\ Forward primer 0.5
PR E WM TN SR B R, 25 L) RB 1 RBP Reverse primer 0.5
Ab PR 5 W] & RBLRBP . RBG Fil RBF /b #L#f A Template cDNA 2.0
— - 5 N = . ddH, O to final volume 7.2
() 5 B b v 1R R A b b S e T AR L R e C e
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Table 3 Growth of Chinese cabbage under different light quality treatments
B FBR L E R oY Bk R 4 LiER 7310 i PR bR B 4
s PRiE /em M /mm fif Jii it/ g fif i it/ g THis/g TRt /g
Treat ¢ Plant Stem Aboveground Underground Aboveground Underground
reatmen height diameter fresh mass fresh mass dry mass dry mass
per palnt per palnt per palnt per palnt
CK 26.53+0.26 b 5.15+0.11 b 59.37+0.79 ¢ 1.434+0.15 ¢ 2.57+0.10d 0.0940.01d
RB 28.37+0.32 a 6.8940.17 a 100.67+1.13 a 3.3040.15 b 4.39+0.09 ab 0.21+0.01 ab
RBG 26.67+0.23 b 5.68+0.28 b 80.03+1.81b 2.40%£0.10 ¢ 3.92+0.30 b 0.16=+0.01 be
RBP 28.60+0.17 a 6.5140.17 a 99.67+3.29 a 4,30+0.06 a 4.53+0.15 a 0.25740.03 a
RBF 29.2340.20 a 5.48+0.18 b 82.13+4.28b 2.03+0.03d 3.18+0.07 ¢ 0.12740.01 cd

TE BN 3 A EE WP E st . RRFRRRERE 5K RFEAY. TH.

Note: Each value is the mean 4 SE of three independent experiments. Different letters indicate significant differences between treatments

(P<C0.05). The same below.
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Table 4 Pigment content in leaves of Chinese cabbage under different light quality treatments

Jib 3 M2 %K a/(mg/g) &R b/(mg/g)  MEK atb/(mg/e) M E a/b FHE MR/ (mg/g)
Treatment Chlorophyll a Chlorophyll b Chlorophyll a-+b Chlorophyll a/b Carotenoids

CK 0.23140.067 ¢ 0.04640.011 a 0.27740.078 ¢ 4.96740.541 a 0.07440.011 b

RB 0.23740.026 ¢ 0.04440.010 a 0.28040.036 ¢ 5.46040.125 a 0.080%0.010 b

RBG 0.214740.064 ¢ 0.04740.021 a 0.26140.069 ¢ 4.5134+0.126 a 0.06640.015 b

RBP 0.48940.013 a 0.09940.001 a 0.58740.014 a 4,95240.088 a 0.10940. 100 a

RBF 0.35940.069 b 0.06840.016 a 0.42640.087 b 5.31940.126 a 0.07840.100 b
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Table 5 Nutritional quality of mini Chinese cabbage under different light quality treatments

Qb3 AU PR S B/ (mg/g ) AT A S/ (mg/g ) HEAR CF it/ (mg/g) WA R ER & 8/ (pg/g )
Treatment Soluble sugar content Soluble protein content Vitamin C content Nitrite content
CK 1.66+0.18 b 6.8240. 39 ab 1.6840.21 be 3.18+0.52 a
RB 2.74+0.43 a 7.25+0.72 ab 1.914+0.05 ab 2.99+0.22 a
RBG 2.36+0.12 a 6.14+0.54 b 1.7740.12 be 2.58+0.26 a
RBP 2.71+0.11 a 7.94+0.52 a 2.3240.09 a 2.864+0.50 a
RBF 2.57£0.20 a 7.744+0.87 a 1.43+0.16 ¢ 3.32+0.31 a
0.45 . a 1.80 -
- | a
g 0.40 a % % % 1.60} 2
@ § 0.35F % A*g 1.40} %
& | ] b b
g5 0.30 a = 8 120} a
< % ER b %
W5 0.251 =5 1.00}
2 020 pt-
8- Ieaid ) 41 & 0.80F
B £
ﬁg 0.15 EE 0.60L
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g 0.10 | ZE 040}
< 0.05} ~ 0.20}+
0 1 1 1 L J 0 1 1 L 1 J

CK RB RBG RBP RBF
AP Treatment

CK RB RBG RBP RBF
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CK 3278 X HEAL B 5 RB 7R 2L Wi G AL B RBG 378 4115 2 6 4k B RBP /R 4105 58t 4b 1 RBF R/R 4L i £ 40 A B R IR 8

FRZSIK SN BEKF, TH

CK:control treatment; RB:red blue light processing; RBG:red, blue and green light processing; RBP:red blue violet light treat-

ment; RBF:red blue near-infrared light processing. Different letters indicate significant differences between treatments(P <20, 05). The

same below
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Fig. 1

Contents of ammonium nitrogen and nitrate nitrogen in leaves

of Chinese cabbage under different light quality treatment
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Fig.2  Activities of enzymes related to nitrogen metabolism in leaves of
Chinese cabbage under different light quality treatments
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Fig. 3 Expression of key enzymes of nitrogen metabolism in leaves of Chinese
cabbage under different light quality treatments
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Physiological Mechanism of LED Lights with Different
Light Quality Combinations on Growth and Nitrogen
Metabolism of Mini Chinese Cabbage

LIU Yubing' ,CAO Chunxin',LIU Mingyue’, WANG Junwei’ ,
ZHANG Weichun® and LIU Xinhua'

(1. Jinhua Academy of Agricultural Sciences/Jiaojiao Agriculture Co. ,Ltd. in Wucheng District,Jinhua Zhejiang
321000, China; 2. School of Horticulture, Hunan Agricultural University,Changsha 410125,China;
3. Jinhua Sancai Seed Industry Company,Jinhua Zhejiang 321000, China)

Abstract The effects of different light treatments on the growth, quality.as well as the activities of
main related enzymes and gene expression of nitrogen metabolism involved in nitrogen metabolism
were investigated. Using ‘Zaoshu No. 5’ as the test material, five different light quality treatments
were applied,and compared with control (CK),the other four treatments significantly improved the
various growth parameters of mini Chinese cabbage,including plant height,stem diameter,{resh mass
of aboveground part,dry mass of aboveground part,fresh weight of underground part and dry weight
of underground part. Among the treatments, the highest levels of soluble sugar, soluble protein, vita-
min C,ammonium nitrogen (NH, -N), and nitrate nitrogen (NO; -N) were observed under the red,
blue,and purple (RBP) treatment,with a decrease in nitrite content. Nitrate reductase (NR) activity
and nitrite reductase (NiR) activity were highest under RBP treatment, while the RB and RBP treat-
ment significantly increased glutamate synthase (GOGAT) activity. Glutamine synthase (Gs) activity
was significantly higher than CK under RB, RBG and RBP treatment, while glutamate dehydrogenase
(GDH) activity was the lowest under RBP treatment. In terms of gene expression,the mRNA expres-
sion levels of NR,NiR ,Gs and GDH were the highest under RBP treatment,and the mRNA expres-
sion of GOGAT was the highest in RB treatment, followed by RBP treatment. Combined with the
comprehensive performance of growth amount, nitrogen metabolism and related gene expression,
adding purple light on the basis of red and blue light is most beneficial to the growth of pakchoi.

Key words Light quality; Chinese cabbage; Growth; Nitrogen metabolism; Gene expression
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